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MEMORY TEST METHOD, MEMORY TEST
DEVICE, AND ADAPTER THEREOF

CROSS-REFERENCES TO RELATED
APPLICATIONS

This non-provisional application claims priority under 35
U.S.C. §119(a) on Patent Application No. 101129571 filed in

Tatwan, R.O.C.on Aug. 13, 2012, the entire contents of which
are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present 1invention relates to a memory test method, a
memory test device, and an adapter thereof.

2. Related Art

A memory 1s an important key part in either a desktop
computer or a notebook computer. Runming stability of the
memory directly affects the stability during running of an
operating system, so a memory provider must generally
execute a series of complex electrical tests before delivery.

Additionally, the desktop computer or notebook computer
assembly plant must perform a compatibility test for elec-
tronic parts 1n different memory configurations beforehand,
so as to know beforehand whether a crash or other program
errors occur when a computer host runs 1n different memory
configurations, so as to reduce customer complaints which
may occur consequently.

When the different memory configurations (for example,
configurations in which two, four or eight memories are
mounted), are conventionally tested, personnel are often
required to insert and remove the memory from a change
memory architecture, which 1s time-consuming and labor-
consuming and probably shortens the service life of the
memory.

Therelfore, the conventional memory test device has the
problem of being time-consuming and labor-consuming and
probably shortening the service life of the memory.

SUMMARY

In view of this, the present invention provides a memory
module test device, used to test running performance of at
least one memory module on an electronic device to be tested,
where the electronic device to be tested includes a circuit
board, at least one memory module slot 1s disposed on the
circuit board, and each memory module slot 1s used for the
memory module to plug 1n, the memory test device imncludes
at least one adapter and a control unit. The adapter includes a
plugging portion, a slot, and a switch circuit. The plugging
portion 1s used to be plugged 1n the memory module slot. The
slot 1s connected electrically to the plugging portion, 1s used
for the memory module to plug 1n, and 1s capable of output-
ting a work voltage to the memory module when the adapter
1s plugged 1n the memory module slot and connected electr-
cally to the memory module slot. The switch circuit 1s con-
nected electrically to the plugging portion and the slot. The
control unit 1s connected electrically to the switch circuit of
the adapter, where the control unit enables or disables the
plugged memory module by controlling the switch circuait.

The present invention also provides an adapter, used to
adapt a memory module to a memory slot of an electronic
device to be tested, where the adapter includes a plugging
portion, a slot, and a switch circuit. The plugging portion 1s
used to be plugged in the memory module slot. The slot 1s
connected electrically to the plugging portion, 1s used for the
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memory module to plug 1n, and 1s capable of outputting a
work voltage to the memory module when the adapter 1s
plugged 1n the memory module slot and connected electri-
cally to the memory module slot. The switch unit 1s connected
clectrically to the plugging portion and the slot, and receives
a first control signal to enable and disable the plugged
memory module.

When the work voltage output by the slot 1s zero or1s lower
than a voltage required by the memory to normally run, the
memory plugged in the slot 1s 1n a disabled state. When the
work voltage output by the slot falls within a voltage range
required by the memory to normally run, the memory plugged
in the slot 1s 1 an enabled state. Through the previously
described control of work voltage output, switchover can be
performed between various memory configurations.

In sum, 1n the present invention switchover between vari-
ous memory configurations can be performed through the
adapter, the memory test item 1s executed, and the switchover
between different memory configurations 1s performed with-
out requiring a manual 1nsertion and pulling manner, where
the manner 1s required in the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will become more fully understood from
the detailed description given herein below for illustration
only, and thus not limitative of the present invention, wherein:

FIG. 1 1s a first schematic view of a specific embodiment of
the present invention;

FIG. 21s asecond schematic view of a specific embodiment
of the present invention;

FIG. 3 1s a diagram of a hardware architecture module of a
specific embodiment of the present invention; and

FIG. 4 1s a flow chart of a memory module test method of
the present invention.

DETAILED DESCRIPTION

FIG. 1 1s a first schematic view of a specific embodiment of
the present invention. FIG. 2 1s a second schematic view of a
specific embodiment of the present invention. FIG. 3 1s a
diagram of a hardware architecture module. Please refer to
FIG. 1 to FIG. 3, in which 1s disclosed a memory module test
device, for testing running performance of a plurality of
memory modules 15 on an electronic device 2 to be tested.
The electronic device 2 to be tested may be, for example, an
clectronic apparatus such as a desktop computer, a server, or
a notebook computer, and basically at least includes a circuit
board 21, a processor 22, and a storage device 23. A plurality
of memory module slots 212 1s disposed on the circuit board
21 and 1s each used for a memory module 15 to plug in. The
storage device 23 1s mnstalled with a memory test program,
and the processor 22 1s responsible for executing and control-
ling running of a memory and the memory test program. The
memory test program may execute at least one memory test
item on the memory module 135, where the memory test item
1s selected from a memory bandwidth, a memory and cache
performance test, a memory read/write/copy speed, a single
memory test, and the like.

As shown 1n FIG. 3, a memory test device 1 of the present
invention includes a plurality of adapters 13 and a control unit
19.

Each adapter 13 includes a plugging portion 134, a slot
136, and a switch circuit 132. The plugging portion 134 1s
used to be plugged 1n the memory module slot 212 of the
clectronic device 2 to be tested. The slot 136 1s connected
clectrically to the plugging portion 134, 1s used for the
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memory module 15 to plug 1n, and outputs a work voltage to
the plugged memory module 15 when the adapter 13 1s
plugged in the memory module 15 and 1s connected electri-
cally to the memory module 15. The switch circuit 132 1s
connected electrically to the plugging portion 134 and the slot

136.

The control unit 19 1s connected electrically to the switch
circuit 132 of each adapter 13. The control unit 19 1s used to
control the switch circuit 132 in a programmable manner
through an operation interface 191 (such as a slide switch, a
jumper, a key, a keyboard, or a graphical user interface
(GUID)), so as to decide work voltage output of each slot 136.
When the work voltage output by the slot 136 1s zero or 1s
lower than a voltage required by the memory module 15 to
normally run, the memory module 15 plugged 1n the slot 136
1s 1n a disabled state. When the work voltage output by the slot
136 falls within a voltage range required by the memory
module 15 to normally run, the memory module 135 plugged
in the slot 136 1s 1n an enabled state.

Therefore, a test operator may set a test operation proce-
dure of the control unit 19 through the operation interface
191, so that the programmable control unit 19 can control
work voltage output of the switch circuit 132 of each adapter
13, and control the number and/or an order of tested memory
modules of all the memory modules 15 connected electrically
onto the electronic device 2 to be tested, so as to change a
configuration state of the memory. With this embodiment,
when the memory module 1s tested, the configuration state of
the memory 1s changed without requiring a manual and selec-
tive msertion and pulling manner.

In an 1implementation aspect, the control unit 19 may fur-
ther control enabling or disabling of each bit of each memory
module 15 by manipulating the switch circuit 132.

In an implementation aspect, the control unit 19 may be a
tallor-made and independent control device and include the
operation interface 191 including a slide switch, a jumper, a
key, akeyboard, a GUI, or the like. In another implementation
aspect, the control unit 19 may be a dedicated test computer.

In an implementation aspect, the switch circuit 132 1s a
transistor (for example, an MOSFET) or a relay.

In an implementation aspect, as shown in FIG. 2, each
adapter 13 further includes a connection port 138. The con-
nection port 138 1s connected electrically to the switch circuit
132, so that the control unit 19 1s connected electrically to the
switch circuit 132 through a transmission line via the connec-
tion port 138.

In an implementation aspect of executing a memory mod-
ule test, when all memory module test 1items in a memory
configuration (for example, only four memory modules 135
are 1n an enabled state) are performed completely, the control
unit 19 outputs a reset signal to the electronic device 2, to be
tested, to restart the electronic device 2 to be tested. Then, the
control unit 19 controls enabling/disabling of each memory
module 15 through the switch circuit 132 of the adapter 13, so
as to form another memory configuration (for example, only
eight memories are in an enabled state). Then, a memory test
1s performed for the electronic device 2 to be tested 1n a new
memory configuration state. Repeating this sequence can
automatically complete each memory test item 1n various
memory configurations.

Please refer to FIG. 1 to FIG. 3, in which the present
invention also provides an adapter, used to adapt a memory
module 15 to a memory module slot 212 of an electronic
device 2 to be tested. The adapter 13 includes a plugging
portion 134, a slot 136, and a switch circuit 132. The plugging,
portion 134 1s used to be plugged in the memory module slot
212 of the electronic device 2 to be tested. The slot 136 1s
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connected electrically to the plugging portion 134, 1s used for
the memory module 15 to plug 1n, and may output a work
voltage to the memory module 15. The switch circuit 132 1s
connected electrically to the plugging portion 134 and the slot
136. The switch circuit 132 receives a first control signal to
decide work voltage output of the slot 136.

In an 1mplementation aspect, the adapter 13 further
includes a connection port 138, connected electrically to the
switch circuit 132. The switch circuit 132 receives the first
control signal through the connection port 138.

In an implementation aspect, the switch circuit 132 further
receives a second control signal to decide enabling or dis-
abling of each bit of the memory.

In an implementation aspect, the first control signal and the
second control signal are output by the control unit 19. The
control unit 19 1s connected electrically to the electronic
device 2 to be tested and the switch circuit 132. The switch
circuit 132 recerves the control signal to decide work voltage
output of the slot 136. When the work voltage output by the
slot 136 1s zero or 1s lower than a voltage required by the
memory module 135 to normally run, the memory plugged in
the slot 136 1s 1n a disabled state. When the work voltage
output by the slot 136 falls within a voltage range required by
the memory module 15 to normally run, the memory plugged
in the slot 136 1s 1n an enabled state.

In an implementation aspect, the switch circuit 132 1s a
transistor (for example, an MOSFET), or a relay.

In sum, through the description of the foregoing specific
embodiment, when the memory module tests in different
memory configurations are intended to be performed, the
memory configuration 1s changed without requiring a manual
insertion and pulling manner, where the manner 1s required 1n
the prior art; instead, the memory configuration 1s changed by
the adapter 13 controlling enabling and disabling of each
memory module 15. Additionally, when all memory module
test 1tems 1n a memory configuration are performed com-
pletely, the control unit 19 automatically outputs a reset signal
to the electronic device 2 to be tested, to restart the electronic
device 2 to be tested and perform a memory test for a next
memory configuration. Repeating this sequence can auto-
matically complete each memory module test item 1n various
memory configurations.

FIG. 4 1s a flow chart of a memory test method provided by
the present invention applying the foregoing embodiment of
the memory test device 1. Please refer to FIG. 4, 1n which the
method 1s used to test running performance of at least one
memory module on an electronic device to be tested. The
clectronic device to be tested includes a circuit board. At least
one memory module slot 1s disposed on the circuit board.
Each memory module slot 1s used for the memory module to
plug 1n. The test method 1ncludes the following steps.

Step S01: Provide at least one adapter controlled by a
control unit.

The adapter provided in this step 1s used to be plugged 1n
the memory module slot of the electronic device to be tested
and 1s used for each memory module to plug 1n.

Step S02: Plug each adapter in each memory module slot.

In this step, each adapter 1s plugged in each memory mod-
ule slot of the electronic device to be tested.

Step S03: Plug each memory module 1n each adapter.

In this step, each memory module to be tested 1s plugged 1n
cach adapter.

Step S04: Control enabling and disabling of each memory
module.

In this step, the control unit controls, through each adapter,
enabling and disabling of the memory module plugged on the
control unit.
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Step S05: Execute a memory test item.

In this step, at least one memory test 1tem 1s executed on
cach memory module in an enabling state. The enabling and
the disabling of the memory module define a memory con-
figuration state. For example, 11 the number of memory mod-
ules plugged 1n the electronic device to be tested 1s e1ght, and
through step S04, four memory modules are in the enabling,
state, 1n this step, the memory test item 1s performed on the
four memory modules 1n the enabling state. After the con-
figuration state 1n which four memories are enabled i1s tested
completely, step S04 may be repeated to change the memory
configuration state. For example, all of the eight memory
modules are 1n the enabling state, and the memory test item 1s
performed 1n this memory configuration state until all pos-
sible memory configuration states are tested completely.

Additionally, the so-called memory configuration state can
be changed in terms of either the number or the order. For
example, 1n the same case that four memory modules 15 are
in the enabling state, the first, the third, the fifth, and the
seventh memory modules 15 may be controlled to be 1n the
enabling state, or the first, the second, the third, and the fourth
memory modules 15 may be controlled to be in the enabling,
state, or the first, the second, the seventh, and the eighth
memory modules 15 may be controlled to be in the enabling,
state, which can be controlled according the requirement of
the test operator.

In an implementation aspect, after executing each memory
test item completely, the memory test method turther includes
a step, that 1s, sending a reset signal to the electronic device to
be tested to restart the electronic device to be tested. That 1s
because that when a memory configuration of some elec-
tronic devices to be tested 1s changed, a procedure of re-
starting and loading an operating system must be performed.
After the electronic device to be tested 1s reset, each adapter
controls enabling and disabling of the memory module to
define another memory configuration state, and i this
memory configuration state, each memory test item 1s
executed on each memory module in the enabling state.

In an 1implementation aspect, the adapter includes a plug-
ging portion 134, a slot 136, and a switch circuit 132, as
shown 1n FIG. 1 to FIG. 3. The plugging portion 134 1s used
to be plugged 1n the memory module slot 212 of the electronic
device 2 to be tested. The slot 136 1s connected electrically to
the plugging portion 134, 1s used for the memory module 15
to plug 1n, and may output a work voltage to the memory
module 15. The switch circuit 132 1s connected electrically to
the plugging portion 134 and the slot 136. The switch circuit
132 recerves a first control signal to decide work voltage
output of the slot 136. Therefore, 1n this method, the adapter
13 receives a first control signal to control enabling and dis-
abling of each memory module 15; Additionally, 1n this
method, the adapter 13 further receives a second control
signal to control enabling and disabling of each bit of each
memory module 15.

In sum, through the foregoing memory test method, when
the memory module tests 1n different memory configurations
are 1ntended to be performed, the memory configuration 1s
changed without requiring a manual 1nsertion and pulling
manner, where the manner 1s required 1n the prior art; instead,
the memory configuration 1s changed by the adapter 13 con-
trolling enabling and disabling of each memory module.
Additionally, when all memory test items in a memory con-
figuration are performed completely, each memory test item
1s automatically executed for a next memory configuration
state. If the memory configuration can be changed only after
the electronic device to be tested 1s reset, 1n this method, all
memory test items 1n a memory configuration are performed
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completely, a reset signal 1s automatically sent to the elec-
tronic device to be tested to restart the electronic device to be
tested, and then each memory test item 1s executed for a next
memory configuration state. Repeating this sequence can
automatically complete each memory module test item 1n
various memory configurations.

While the present invention has been described by the way
of example and 1n terms of the preferred embodiments, 1t 1s to
be understood that the invention need not be limited to the
disclosed embodiments. On the contrary, 1t 1s mntended to
cover various modifications and similar arrangements
included within the spirit and scope of the appended claims,
the scope of which should be accorded the broadest interpre-
tation so as to encompass all such modifications and similar
structures.

What 1s claimed 1s:

1. A memory module test device, used to test miming
performance of at least one memory module on an electronic
device to be tested, wherein the electronic device to be tested
comprises a circuit board, at least one memory module slot 1s
disposed on the circuit board, and the memory module slot 1s
used for the memory module to plug in, the memory module
test device comprising;:

at least one adapter, comprising:

a plugging portion, used to be plugged 1n the memory
module slot:

a slot, connected electrically to the plugging portion,
used for the memory module to plug 1n, and capable of
outputting a work voltage to the memory module
when the adapter 1s plugged in the memory module
slot and connected electrically to the memory module
slot; and

a switch circuit, connected electrically to the plugging
portion and the slot; and

a control unit, connected electrically to the switch circuit of

the adapter, wherein the control unit enables or disables

the plugged memory module by controlling the switch
circuit.

2. The memory module test device according to claim 1,
wherein the control unit 1s programmable.

3. The memory module test device according to claim 1,
wherein the control unit comprises an operation 1nterface,
used to set a test operation procedure for the control unait.

4. The memory module test device according to claim 1,
wherein the electronic device to be tested further comprises a
storage device installed with a memory test program, and the
memory test program executes at least one memory test item
on the memory module.

5. The memory module test device according to claim 1,
wherein the control unit controls the number and/or an order
of tested memories of the memories by controlling the switch
circuit.

6. The memory module test device according to claim 1,
wherein the control unit controls enabling or disabling of
cach bit of the memory module by controlling the switch
circuit.

7. The memory module test device according to claim 1,
wherein the adapter further comprises a connection port, con-
nected electrically to the switch circuit, and the control unit 1s
connected electrically to the switch circuit through the con-
nection port.

8. The memory module test device according to claim 1,
wherein after a test in a memory configuration 1s completed,
the control unit outputs a reset signal to the electronic device
to be tested to restart the electronic device to be tested.
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9. An adapter, used to adapt a memory module to amemory
module slot of an electronic device to be tested, the adapter
comprising;

a plugging portion, used to be plugged in the memory

module slot;

a slot, connected electrically to the plugging portion, used
for the memory module to plug 1n, and capable of out-
putting a work voltage to the memory module when the
adapter 1s plugged 1n the memory module slot and con-
nected electrically to the memory module slot; and

a switch circuit, connected electrically to the plugging
portion and the slot,

wherein the switch circuit receives a first control signal to
enable or disable the plugged memory module.

10. The adapter according to claim 9, further comprising a
connection port, connected electrically to the switch circuit,
and the switch circuit recerves the first control signal through
the connection port.

11. The adapter according to claim 9, wherein the switch
circuit further receives a second control signal to control
enabling or disabling of each bit of the memory module.

12. The adapter according to claim 11, wherein the first
control signal and the second control signal are output by a
control unit, and the control unit 1s connected electrically to a
host and the switch circuait.

13. The adapter according to claim 9, wherein the switch
circuit 1s selected from a transistor or a relay.

14. A memory module test method, used to test running
performance of at least one memory module on an electronic
device to be tested, wherein the electronic device to be tested
comprises a circuit board, at least one memory module slot s
disposed on the circuit board, and the memory module slot 1s
used for the memory module to plug in, the memory module
test method comprising:

providing at least one adapter controlled by a control unit,
wherein one end of the adapter 1s used to be plugged in
the memory module slot, and the other end of the adapter
1s used for the memory module to plug 1n;

plugging the one end of the adapter 1n the memory module
slot;

plugging the memory module in the other end of the
adapter;
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controlling enabling and disabling of the memory module

through the adapter by the control unit; and

executing at least one memory test 1item on the memory

module.

15. The memory module test method according to claim
14, wherein after executing each memory test item com-
pletely, the method further comprises:

sending a reset signal to the electronic device to be tested to

restart the electronic device to be tested.

16. The memory module test method according to claim
15, wherein the enabling and the disabling of the memory
module define a first memory configuration state, and after
sending the reset signal, the method further comprises:

the adapter controlling enabling and disabling of the

memory module to define a second memory configura-
tion state; and

executing each memory test item on the memory module 1n

an enabling state 1n the second memory configuration
state.

17. The memory module test method according to claim
14, wherein the adapter recerves a first control signal sent by
the control unit to control enabling or disabling of the
memory module.

18. The memory module test method according to claim
14, wherein the adapter recerves a second control signal sent
by the control unit to control enabling or disabling of each bit
of the memory module.

19. The memory module test method according to claim
14, wherein the adapter comprises:

a plugging portion, used to be plugged 1n the memory slot;

a slot, connected electrically to the plugging portion, used

for the memory module to plug 1n, and capable of out-
putting a work voltage to the memory when the adapter
1s plugged 1n the memory module slot and connected
clectrically to the memory module slot; and

a switch unit, connected electrically to the plugging portion

and the slot, and capable of receiving a control signal
sent by the control unit to control enabling and disabling,
of the memory module or enabling and disabling of each
bit of the memory module.
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